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随 SnCl2/ (SnCl2+P2O5)比值（摩尔比值，下同）的增加而下降，随 MgO 含量的
增加而升高，Tg变化范围在 229~392℃之间，Tf变化范围在 253~437℃之间。热























The change of properties of the sealed materials could be prevented by using the
low-melting sealing glasses. In particular of the sealing glasses for vacuum glasses,
which require the sealing temperature to be lower than 380℃. The sealing
temperature of the tradition lead sealing glasses is low, but lead glasses are toxics.
Meanwhile, for some lead-free sealing glasses, although they can achieve the
requirements of low-melting, but their glass network structure usually is unstable.
Therefore, exploitation of lead-free glasses is provided with great economic value and
social significance.
In this paper, SnCl2－MgO－P2O5 lead-free sealing glasses were fabricated by
melt-quenched method. The glass-forming region, and the relationship among the
formation, structure and properties of the glasses were investigated by XRD, TG-DTA,
FT-IR, thermal expansion analysis, laser particle size analysis , grain mass loss method,
and fluxion property analysis. The main conclusions as following.
The SnCl2－MgO－P2O5 glasses should be melt in a reducing atmosphere, and
high temperature feeding method can suppress the volatilization of raw materials
effectively. The glasses require at least 4 hours of milling in order to achieve the
requirements of the sealing glass powder. Methyl cellulose aqueous solution is
required as a binder for granulation.
With the molar ratio of SnCl2/(SnCl2+P2O5) increases, the characteristic temperature
of the glass decreases, whereas it increases with the increase of the content of MgO in
the range from 229℃ to 392℃ for the glass transition temperature and the softening
temperature is in the range from 253℃ to 437℃. Meanwhile, the variation of the
coefficient of thermal expansion α with the composition is opposite to that
characteristic temperature with a value range from 7.7×10-6℃-1 to 14.0×10-6℃-1. MgO
not only can strengthen the network structure of the glass effectively and improve the
chemical stability, but also can reduces the tendency to crystallize and the rate of
crystallization of the glass and improve the fluxion property.
Considering all situations, SnCl2 － MgO － P2O5 sealing glass has a lower
characteristics temperature and good fluidity, and the α of the glass has a wide















vacuum glass. However, the chemical stability of the glass does not meet the
requirements of sealing glasses. And the glass is crystallized easily by the heating
process, then the properties changed. So, SnCl2－MgO－ P2O5 sealing glass needs
further studied and improved.















































































































































































Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
